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Fig. S1. Photographs of 4-MBA-AuNPs/protamine in aqueous solution with different heparin
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concentrations: (a) 4-MBA functionalized AuNPs; (b) Ong/mL; (¢)0.05ng/ mL; (d)0.Ing/ mL; (e)

0.5ng/mL; (f)1.0 ng/mL; (g) 5.0ng/mL; (h)10ng/ mL; (i) 20ng/mL,;
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Fig. S2. The size effect of gold nanoparticles in the presence of 0.4 pg/mL protamine
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Fig. S3. The relationship between concentrations of Raman reporter and the maximum absorbance

around 535 nm
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Fig. S4. The optimization of probe molecule types



0.6
4-MBA-AuNPs

20ng/mL
10ng/mL
5Sng/mL
1ng/mL
0.5ng/mL
0.1ng/mL
0.05ng/mL
Ong/mL

0.5

0.3

Absorbance

0.2

0.1

0_0 ™ 1 L 1 n 1 1 1 n 1 n
400 450 500 550 600 650 700
Wavelength(nm)

Fig. SS. UV-vis spectra of 4-MBA-AuNPs in the presence of heparin with different concentrations



Table S1. The comparison of our work and others.

Method Linear range LOD Application Ref.
SERS 0.05-20ng/mL 0.03ng/mL FBS Our work
SERS 0.2-2.4U/mL 0.042U/mL Human serum 1!

Fluorescence 0.002-1.4pg/mL 0.67ng/mL Serum 22
Fluorescence 0.048-0.42 U/mL 6mU/mL Human serum 33
Colorimetric 0.09-3.12pg/mL 0.03pg/mL Serum 44
Fluorescence 6ng/mL-25.0pg/mL 6 ng/mL FBS 53




Table S2. Zeta potentials for gold nanoparticles under different conditions

Sample Zeta potential/mV
4-MBA-AuNPs -31.6
4-MBA-AuNPs-protamine -36.1
4-MBA-AuNPs-protamine-heparin -33.4
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